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Implication for health policy/practice/research/medical education: {#imp1}
==================================================================

In a study on 200 donor-recipient pairs, we found that donor and recipient ACE-DD genotype might not be a risk factor for acute renal allograft rejection.

1. Background {#s1}
=============

Kidney transplant is the last therapy line and elective treatment for patients with advanced and chronic renal disorders, respectively, and improve survival and quality of these patients' life-time ([@R1],[@R2]). Indeed, the most common transplanted organ is related to kidney. Surgical procedure of kidney transplant is simple, and in the point of technically is more convenient than heart and liver transplant. In the last 2 decades, the short-term outcomes of transplant have improved significantly. However, improving condition has not seen for long-term consequences ([@R3],[@R4]). Chronic allograft dysfunction (CAD) of transplanted kidney is a general term used to describe different periods. Hyper-acute, acute, and chronic rejection reactions occur up to 24 hours, the first few weeks, and a few months to several years after transplantation, respectively. Immunological incompatibilities are the most important factor involved in transplanted kidney outcome ([@R5]). The key reason for allograft kidney loss is chronic attrition. It is not fully known factors, leading to such disorders, however, these factors might include genetic predisposition and underlying renal diseases. In a series of investigations, we have detected the association of some genetic polymorphisms with acute rejection (AR) and delayed graft function in the renal transplanted patients the Iranian patients ([@R6]-[@R8]). Recently, several studies have been reported that effective genets involving in the regulation of blood pressure, endothelial cells and inflammation response play dramatic role in this disease pathogenesis. It is considered genes determining renin-angiotensin II are independent factors, effecting on transplanted kidney function ([@R9],[@R10]). Renin-angiotensin system (RAS) is one of the important mediators involved in physiology of cardiovascular and kidney system, and have the substantial role in etiology of cardiovascular system ([@R11]). Recent studies have been demonstrated a well-known contribution between mentioned system and development of several diseases, including diabetes mellitus and chronic allograft nephropathy ([@R12]). Moreover, the excessive activity of this system is related to short-term life and survival of kidney transplant ([@R13],[@R14]). The important of these studies and evidences were substantial increased, following the determination of the role of RAS as an independent factor for progression of renal attrition and end-stage renal disease (ESRD) cause ([@R15]). Hence, polymorphism of genes regulating renin-angiotensin might be the most important mediators of transplanted kidney outcome, and are important in determining the prognosis of renal allograft ([@R13]). Some genotypes of renin-angiotensin polymorphism including, angiotensin gene (A1166C), angiotensin-converting-enzyme gene, and angiotensin receptor type (M235T), regulating mentioned system associated to high activity of this system, and decreased long-term outcome of renal transplant ([@R16],[@R17]). More than 100 polymorphisms in angiotensin converting enzyme (ACE) gene have been reported. One of the most considered polymorphism in clinical study is ACE gene identified for the first time by Rigat and colleagues in 1990 ([@R18]). ACE polymorphism is based on being or lake a 287 bp known Alu in intron 16 from chromosome 17. Polymorphism has been shown as being I (addition; insertion), or lack of D (Deletion; deleted sequence) in 287 bp fragment, and would determine the plasma enzyme levels. In Caucasians, I allele and D allele associated with lower and higher ACE activity in bloodstream, respectively, explaining about half of the variation in circulating ACE level through I/D polymorphism ([@R18]). D allele of ACE gene leads to high level of this enzyme in plasma ([@R19]). It has been demonstrated that D allele (Deletion; deleted sequence) was related to increased serum level of ACE enzyme, however, I allele (addition; insertion) had the opposite role, and individuals with I/I genotype is developed less to diabetic nephropathy ([@R20],[@R21]). It has been reported that D/D genotype would enhance the risk of allograft rejection compared to other genotypes. However, there are controversial results about effect of ACE gene polymorphism on development of diabetic nephropathy ([@R22],[@R23]).

Among different polymorphism of RAS, angiotensinogen polymorphism with M and T alleles as the initial composition of the system, and angiotensin-converting-enzyme as the key enzyme to convert angiotensin I to II with D and I alleles, and type 1 angiotensin II receptor as the last and effective terminus related to this system with A and C alleles are substantial important. Studies showed that RAS activity is markedly in several genotypes, including angiotensinogen (TT, AA), angiotensin-converting enzyme (DD), type 1 angiotensin II receptor (CC) ([@R24],[@R25]). Furthermore, clinical studies have demonstrated that AA genotypes of angiotensinogen and DD for converting enzyme associated with decreased survival of renal transplant ([@R14],[@R16]). D allele or DD genotype is considered to dispose individual to several diseases, including Alzheimer, diabetes mellitus, polycystic kidney disease, hypertension, coronary heart disease, and risk of miscarriage ([@R26],[@R27]).

These different in enzyme activity resulted from genotype ACE gene could effect on therapy responses to inhibitors, and is caused to interpersonal differences in cardiovascular or renal responses to these drugs ([@R28],[@R29]). Since proteinuria and hypertension are the most important risk factors associated with dysfunction of transplanted kidney, and an increase in survival and function of renal transplanted with using ACE inhibitors was observed, thus determining the interaction of hypertension and proteinuria after renal transplant with ACE gene polymorphism is necessary.

2. Objectives {#s2}
=============

Considering the important role of ACE in various pathophysiological conditions including renal function, we aimed to investigate the association between I/D polymorphism of ACE gene and incident of AR event in kidney transplant recipients.

3. Patients and Methods {#s3}
=======================

3.1. Subjects {#s3-0-1}
-------------

This study was a prospective study. The study population included 200 donor-recipient pairs of kidney transplantation in Afzalipoor hospital. Inclusion criteria for patients were grafting transplant from a living person, the first renal transplant, and signing the consent form. This research was conducted according to the principles of Helsinki Declaration (1964), and the world physicians association in Turkey (1975). It has been explained to all voluntary recipients about research, and condition being in the study. Moreover, consent forms were taken from all patients. Every participant was identified with a special code, and recipients' individual characteristics were only for the project manages ([@R6]-[@R8]).

3.2. Transplant outcomes {#s3-0-2}
------------------------

AR during at least 6 months of post-transplantation was defined as a 20% increase in creatinine level from the postoperative baseline in the absence of other causes of graft dysfunction that responded to antirejection therapy ([@R27],[@R30]).

3.3. ACE-I/D genotyping {#s3-0-3}
-----------------------

Peripheral bloods was taken from 200 patients before kidney transplant, and harvested in tubes containing EDTA. After isolation of leukocytes, DNA extraction was conducted from buffy coat through digestion with proteniase K and salting out. In this method, leukocytes were lysed, and DNA was sorted from proteins with using proteinase-K. DNA was precipitated with saturated salt solution, washed through alcohol. The purity and quality of DNA isolated determined by spectrophotometric method (OD260nm/OD280). The polymorphism of ACE-I/D (NG_011648.1, NCBI RefSeq Nucleic) was determined using polymerase chain reaction (PCR) as previously described by others ([@R31],[@R32]). Briefly, a fragment of ACE gene amplified using the following primers: sense 5'-GCC CTG CAG GTG TCT GCA GCA TGT-3' and antisense 5'-GGA TGG CTC TCC CCG CCT TGT CTC-3'. The PCR products were then analyzed by electrophoresis in 2% agarose gels and visualized by ethidium bromide staining. The PCR products yielded bands of 597 bp in I/I homozygotes, 319 bp in D/D homozygotes, and both 2 bands (319 bp + 597 bp) in heterozygotes.

3.4. Ethical issues {#s3-0-4}
-------------------

The research followed the tenets of the Declaration of Helsinki and the world physicians association in Turkey (1975). Informed consents were obtained. All patients took part in this study voluntary. The research was approved by ethical committee of Kerman University of Medical Sciences.

3.5. Statistical analysis {#s3-0-5}
-------------------------

After data collection, the transplantation findings were recorded according to rejection episodes for every polymorphic genotype. The significant differences of graft rejection between groups (heterozygote, homozygote, and wild-type) were analyzed through test of independence (chi-square test). The correlation between ACE genetic polymorphism and graft function were analyzed by logistic regression. Odds ratios (OR) and 95% CI were used to estimate the risk of the association between AR and a specific genotype Moreover, *t* test and analysis of variance (ANOVA) were used to compare age and body mass index (BMI) in donor and recipient groups, and various genotypes. SPSS version 20 was used to analyzed, and *P*\<0.05 was considered the significant level.

4. Results {#s4}
==========

Findings indicated significant difference between the mean age of the donor and the recipient (*P *\< 0.05; [Figure 1](#F1){ref-type="fig"}). The mean age of the recipients was significantly higher than the age of the donor. Moreover, between the BMI mean of the donor and the recipients were significant difference (*P *\< 0.05). The mean of BMI related to the recipients were significantly lower than BMI of donors.
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4.1. Association of donor ACE-I/D polymorphism with AR {#s4-0-1}
------------------------------------------------------

Association between donor ACE-I/D polymorphism and the frequency of AR has been shown in the [Figure 2](#F2){ref-type="fig"} and [Table 1](#T1){ref-type="table"}. The frequencies of ID and DD alleles were not significantly different in the grafts with and without AR (OR~ID~=0.96 \[0.18-5.00\] and OR~DD~: 1.24 \[0.25-6.07\] for the donors).
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###### Association of the donors ACE-I/D polymorphism with AR in kidney transplant patients

  -------------- ---------------- ------------------ ------------------- ------------------
  **Genotype**   **AR No. (%)**   **No-ARNo. (%)**   ***P*** **value**   **OR (CI)**
  Donor ACE                                                              
  II             2 (10)           18 (11)                                1
  ID             7 (35)           66 (40)            0.96                0.96 (0.18-4.99)
  DD             11 (55)          80 (49)            0.79                1.24 (0.25-6.07)
  Total          20 (100)         164 (100)                              
  -------------- ---------------- ------------------ ------------------- ------------------

Abbreviations: AR‏, acute rejection; ; ACE, angiotensis converting enzyme; OR, Odds ratios.

4.2. Association of recipient ACE-I/D polymorphism with AR {#s4-0-2}
----------------------------------------------------------

[Figure 2](#F2){ref-type="fig"} and [Table 2](#T2){ref-type="table"} summarize the frequency of recipient ACE-I/D alleles in the patients with and without AR. The frequencies of ID and DD alleles were not significantly different in the patients with and without AR (OR~ID~: 0.29 \[0.06-1.45\] and OR~DD~: 0.75 \[0.19-2.90\] for the recipients).

###### Association of the recipients ACE-I/D polymorphism with AR in kidney transplant patients

  --------------- ------------- ------------- ------------------- ------------------
  **Genotype**    **AR**\       **No-AR**\    ***P*** **value**   **OR (CI)**
                  **No. (%)**   **No. (%)**                       

  Recipient ACE                                                   

  II              3 (14)        15 (8.5)                          1

  ID              4 (19)        68 (38)       0.13                0.29 (0.06-1.45)

  DD              14 (66)       94 (53)       0.67                0.75 (0.19-2.90)
  --------------- ------------- ------------- ------------------- ------------------

Abbreviations: AR‏, acute rejection; ACE, angiotensin converting enzyme; OR, Odds ratios.

5. Discussion {#s5}
=============

Chronic renal dysfunction is the main cause of kidney disorder in transplant recipient. The factors involved in this disorders are not completely understood. However, it has been reported the role of underlying kidney disease and genetic and environmental factors in such pathology.

Genes regulating renin-angiotensin in transplant recipients might affect kidney function as independent factor ([@R10]). Gene polymorphism involved in different component of RAS was associated to several diseases. From the mid-1990s, considerable studies on genetic polymorphism of the renin-angiotensin have been done as part of effective agents in prediction of renal diseases ([@R33]). On the other hand, chronically poor graft function is the main factor for losing transplanted kidney. Factors leading to these disorders are not fully understood, however, combination of background renal diseases and genetic and environmental factors has been introduced as factors involved in chronic improper function of graft organ.

Based on histopathological findings, genetic factors of transplant recipient influence the progression of chronic renal dysfunction through proliferation of various endothelial cells and mesenchyme. It is considered, genes found in RAS, effecting on transplanted kidney outcome ([@R10]).

As previously mentioned, angiotensin II affects hemodynamic kidney, and induces the proliferation cells, and synthesis extracellular matrix proteins, developing the advanced fibrotic disease in various organs. Hence, polymorphisms in genes regulating renin-angiotensin activity are the most important factors, determining transplanted renal outcome. Consequently, finding genes mediating RAS is substantial important. Recent several studies have indicated that hyper activity of such system associated to decreased function and survival transplanted renal ([@R9],[@R13]). Previous studied have been demonstrated correlation between the genotypes of ACE (I/D) and period of graft loss in high-risk recipient group. However, the results of this study indicated that ACE (I/D) polymorphism had no significant correlation with AR event in kidney transplanted patients in Afzalipour hospital in Kerman, Iran. Here, special interaction has not observed between the mean arterial pressure (MAP) and various ACE gene genotypes in recipient patients.

Due to the different and sometimes contradictory findings, difference between races, gene-gene, and gene-environment interactions, in the present study investigated the effect of ACE I/D gene polymorphism, and incident of AR in kidney transplant recipients in our hospital, in Kerman.

In addition, the age of donor and transplant recipients compared to according to ACE gene genotypes. On the base results, the mean age of transplant donor and recipient were lower in type II genotypes and type DD genotypes than other genotype groups, respectively. It seems, the racial and geographic variations cause the different interactions I/D polymorphism related to ACE genes for kidney patients. As a result, the more research is necessary in this field.

6. Conclusions {#s6}
==============

It seems that donor and recipient ACE-DD genotype might not be a risk factor for acute renal allograft rejection. However, due to conflicting results from this and other studies, multicenter collaborative studies with more participants and concomitant evaluation of ACE polymorphism with other polymorphisms in RAS system are suggested to determine whether ACE genotypes are significant predictors of renal allograft rejection.

7. Limitations of the study {#s7}
===========================

The limitations of the study were no possibility for confirming the AR by biopsy and high number of genotype missing.
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